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Special Fast Mathematics Classes During School :-

Algebra Taught Quickly,by. College-Professors

. to Fourth Through Seventh Graders,

Julian C, Stanley

7:14.ZP44-
We tried having year of high-scnool algebra taught quickly to math-

ematically apt fourth through seventh(graders. Principles and techniques

were derived from three classes previously conducted at The Johns Hopkins

University with somewhat abler youths. Twelve boys and.12 girls wefe

taught within their school by mathematics professors of their own sex one

two -hour session each week, for a total: of 37 hours. Twenty -one students

-finished. .0n a standardized Algebra I test 18 of them4cored between the
?

-49th and 99.4thlile of national eighth-grade norms. Five beat every

eighth-grade algebra student in the school. Quality of instruction was

crucially important. Homogeneous grouping can, be highly effective.

Experimentation with a second-year algebra class is being carried out

\

during the 1974-75 school year. Progress of a college-level fast-

calculus class is discussed. Material concerning the Wolfson Icl,ass
.

(Fox 1974[1:62), especially their scores on the Differential!' Aptitude

`Test, it presented in an appendix.

Chapter/VII of Daniel P. Keating (ed.),-Intellectual talent: Research

and development, an 18-chaptei'volume tO be published in the fall of '1975 by

The Johns Hopkins University Press, Baltimore, Maryland 21218, in both paper-
.,

bOund and hard-cover editions. This book will be Vol. 2 of Studies of Intel-

.
lectual precocity, Vol. 1 of which is Mathematical talent: Discovery, de-

.

d'Iscription, and development (JHU Press, 232 pages, $95palier and $10.00 .

cloth) .
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This is the report of an initially

successful attempt to develop

within a single school a program fOr teachihg algebra to mathetaticallY-

apt students earlier and much faster an is usually done. In the
Study'of MathematioallyRrecocious you (SMPY)`we had tried such pro-,

grams otitside Qf school
hours--typically, two hours each Saturday

morning- -with three different rather highly selected'groups of junior
high school boys and girls. ".For detailed reports about 'these, see Fox .k and Appeadik 2 of,this Chapter,
(1974-11:61) ../ Fox (chialeg..tnia volume), and-George andtenham (chapter
6 of thisvolume).

All three of these earlier efforts drew from the most mathematically
.

,

\talented in a large- population of students, most of wham-were sevienth,. ...

-
.

.

-. eighth, or ninth graders. 'the primary
*criterion was upper-4 mathemati-P

$

cal"rellsoning-ability in two of progrlams,

2:3% in the third. Other - criteria, edPeCiall

reasoning ability, were also used.

x
and approximately the upper

verbal and nonverbal

-All phree'programs
were completely urider'the control and supervisionk

..
. -

. .

,
of SMPY. None was conducted

on*school 'time. Artangedents for credit1..
,

. add accelerated
-in-mathematide were - worked out with 'the public

schools in which the students-were enrolled, but those schools did not.k
prescribe the curricuPhm, furnish the-

supervise the iAstruc-.

tion; or prompt the students to work harder. Two programs enrolled both
boys and girls in the smile

clitsses,'whereiortUcdthdr:(Fox, chapter 9 of

4

this volume) was' an exploratOry study confined to girls.

Need to Try

SMPY's.

prove -them,

the Program within a Single la.iga School

role is to tryout programs in
semi-laboratory settings, int-

and then see whether the principles andpractices developed
T

'

'

4

4 ,

1



can be used under more "tygri school conditions. .The most direct trans- .

, ter:would be from programs on The Johns Hopkins Univerdity campus to a -.

.....6 . . .

eity,or county school system that youa operate special' fast -math
,

. ., .

.4' classes AnLSaturdays, in the late afternoon, or evenings; these, would
61.

.0 .
. .

draw from the entire- county or a sizable'portion of it,' rather than

from just one school.

or city'school system.
:N

cational unit the more

Our programs have involved more than one county

Other things being equal, the larger the edu-
.

,

high4eyel talent is likely to be found and the

greater-is-the need ;for. special classes. 4

In the fall of 1974 the Montgomery Coduty (Maryland) public school
.

..

. .

,i.

system, situated north of the District of Columbia, set up two such -
. .

.

(

...

classes on.a county-wide basis; theie were taught by Joseph Wolfson..

He pioneered with us the first two cpeddeatibnai clesses,which we.call

% 4.

. ,, s

.Wolfsori I and Wolfson II. Wolfson -I was completed in AugUAt of 1973

es.

.

and Wolfson II in August of 1974. See Fox (1974'[I:63) and George and

Denuam,(chapter 6 of this.volgme)..
.

It also seemed desirable to try out modified Wolfson and Fox tech--
,

*

"niques in a-single

do this arose. We

guidance counselor

school. Fortunately, late in 1973 an opportunity to

were approached by Leon L. Lerner, the seventh grade

-7

of a kindergarten through ninth grade public school.

and Executive Director of the B'nai B'rithCareer and Counseling Services

in DaltimorL'. Having known of SMPY for some time, he suggested' that we

collabotate to sec up special first-=year algebra classes in that school,

two,hours per Week for, the last half of the school year. We .ffered to

hellTelect the most"mathematically talented students in the fourth

through seventh grades, organize the classes, and find teachers for
/

them.

'l

4 "".
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Ideally, it seemed to us from Fox's work that there should be two

separate classes, one for boys and the other for,girls, each with approxr.
.

imately 20 students initially. The least able enrollees Should be

mathematiCally.talented enough to. earn algebra fast and not get far
*

'behind the rest of the students in his.or her class. The classes would

be continued for:at legit one and one-half^years (i.e., throuih.Junt of
t

1975) under the school's sponsorship and partial control,

AISpro3ral for the program was given by the school principal and

faculty. The Parent-Teacher Association `(PTA) was involved in'the

planning foi the,classe's. This was desirable from the standpoint of
4

genergiparea4approvalandalso,-'aswillbem oted below, when decid-

ing how to finance the classes. Paients, of Childien considered for the.,

program were met with several times.'

1* The Selection Process

Characteristics of the School
.

:School R, as we shall, designate it, is located in a rather affluent

residenfiVI comiunity within a large city and near several elite private

schools. It draws from the vicinity students for its kindergarten

through sixth grades. Many of the youths in that area who come 'from

upper-socioeconomicTlevel homes attend private Schools, however.
'

Entering its seventh grade are students from approximately 63 differ-

enteletedtary school° ih the city. (This number varies radically from
year to year, depending on pressures for racial integration.) The abler of.
these students stay only two

Ayears,
,
however. At the end of the eighth grade the more capable students',

transfer to the ninth-grade "A(dvanced)" college-preparatory curriculum

in one of several public'dr private schools.

4 IIIOa Enrollments in pe fourth through eighth grades of School K during the



.
,

academic year ,197 -74 were ash follows: fourth,

-., . . .

; fifth, 63 ;sixth, 68 ;
!- I .,-,

seventh; 370;.and eighth, 360., . N . ,-
. AacOrding toit. Lerne the,

.

_/approximately 70% of its students areblack. ,About 5-16Z of /students
, , ,/...

are -of Oriental, Mexican - American, or other foreign - language Cokground. Only/,.,

a fe4. are Jewish.
q

. V, .

.

'The students in this4chool seem, on the average, somewha bier acaEiem-

ically hani are- studenps in the typical school of BaIambre Ci 1;ut prob-

/1 $
, ably there is appreciably,less high-level intellectual talent in Grades 4-7

of this-schoO; than in several. schools in the nearby county.

A moredirect camparison can be made via results of SMiY's January 1974
.

.
1 ,

_ Maryland mathematics talent search.- Of they 14 students from School
:

It-who-ientered that contest; :10 scored on the,Collegegntrance

Board's Scholastic Aptitude Test, Mathematical part, as high as the average male
.

, -
, '' public ,middle and .

40 high-school senior does'. dt the 14/ junior high. schools the citywhich
only two ..

4
than eat. .0f thepartici 'ted'in that contest,/ had more high scorer

nine
25 jun or high- schools ii-the adjacent copnty that participatecld had

. more. aBe ause participation in the contest was voluntary, however, these con-
- .. .

o
. .

parisons can be nly suggestive. The nuMher'of students from a giien school

. who took the test depended heavily on recruiting within the school by'-------4----nce

,

, counselors and mathematics teachers. We dd know. that School R's counselors
.

.

triecitd,enr011 all eligible students.
. : .

/ ..

Through the seventh. grade, atuaents-in School R-usually study general "

mathematics or a variant thereof. The better students are permitted.to take ,

introductory algebra as eighth graders. Other.students who want to takesalge-
.

*:;.! bra must wait until the ninth grade. As noted above, by ninth jrade many

mir high school.

of the academically ablest students in the school have left to enter senidr)

Se,

V
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'Identifying the Population.
A

c-
It was decided to locate all boys and girls in the fourth through seventh

grades who had scored quite high on the Iowa Tests of Basic Skills

(ITPS achievement battery's arithmetic reasoning section and who also had

high total scores. A sliding scale was used. Seventh graders had to score
4

at least the 98th Zile on matheMatics and the 95th,lile overa4,1. Sixth grad--

ers needed 99 and 97. For fifth graders the required percentiles were 99 and
.

e.

98.. For fourth graders theyvere 99 and 99.
.c

. . . 4 /

This pre-screening by Mr. Lerner from the students' records yielded 23_ .

girls and boys to be screened further by SMPY 'Fith more difficult tests.

.

They
/

Tey we.re in the following grades:. .girls--seven/4th, three 5th, five 6th,

, .

sevenand eight 7th; boys--five 4th, two 5th, three 6th, And seven 7th.

Selecting the Students .,......
. .

On 19 December#1973 all`but fourof the above students took the1962

I

.

version of the Psychological Corporation's Academic Promise Test (An), which

/ . \

is design

f
d for Grades 6-9 ./ It was administered by the author a:1011114i

dx
', .. 69-item 's Standard 4

C. Ge rge. The next`day Mr. ,George administered the /Raven /Progressive

Matr/ices (SPM).. \ . / Testing Of the absentees was done by Mr.,Lerner.
. .

. APT consists of four subtests, each of which has Q items. They a
'4k.,,, I

.

Numerical (j, Verbal (V),; Abstract Reasoning (AR), an LanguageUsage (113).

1

Therefore, in choosing members for the two classe6 (one for boys, the other

the y
for girls) most weightl,was given to N and tc/-11+AR + L sum. An examinee's AR

score could be comped for consistency with his or, her SPM .score.
first

The scores and other information are listed in the/appendix to this paper,

which is Table 7.A1.

8



A number.of facts can be gleaned from that large table, where -;the rows
_

are in descending Drder of the 40 N scares;rattinifrom 54 to 5. The '

. 'highest N score Was ea ned-6y a seventh
. a

1 , ?

top 10 N scores were obtained by boys.
.---1'.-

fl

S

grade 'girl, but eight of the

One of these boys, who ranked

.

hith:on,N and seventh on APT-Totali was a fifth grader. Another was

. .

a sixth grade. Most of the low scoref6.on N:were fourth or fifth

,grade girls. The seventh grader scoring lowest on N (2-7) was a boy who

- ranked 27th out of 4Q Only one of the students scored far lower (APT-

Total 64) than would be predicted from the pre - screening scores.

Grade and sex differehces for APT-N are set forth graphically in

7.1.
Figure/ . There the scale of th'e abscissa is the.same as the scale of

7.1-

[To the Printer: Please, insert Fig/ about here.]

a ,
the ordinate, i.e., the 5-54 score range. The two rectangles far each

,

grade are centered oversthe mean lore.for'that grade. (Near tne middle

.

is ',

,. 4
t

Of each rectangle/indicated the mean gor that grade-sex group.) The

means of the grades we as follows: 18.2 for the.4th 27.4 fGr\the
. .

fifth, 37.6 for the sixth, and 40.8 for the seventh. The figure shows

quickly that the sixth and seventh graders differed far less..from each

tfian from the other two grades,other
.

which were about as different from each other as the fifth':

grade was from the sixth grade.' . The small sixth vs.

'seventh grade difference might represent some aspects of instruction in
_ .

arithmetic, but more likely it is due to higher preselection criteria.

for the former grade than for the latter and some loss of hig,talent
*

-- to private schools after the sixth grade.

ft

9

r-
e
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The figure also indicates that the girls lagged the boys by about

one grade. Fifth grade girls, whose mean scorewas 21,0, were a little

below fourth grade boys (23.2). Sixth grade girls (36.2) were about the same as
fifth grade boys (37.0). 'Seventh grade girls (39$2) were about the

same as sixth graae boys (4040), Sex differences means within the

two lower grades were large: 8.6 points for the fourth and 16'fothe

fifth. They were much less inthe sixth and seventh grades, 3.8 and

,
.3.4 respectively. 'Thus it seems that for mathematically apt;young-

,

sters matched on ITBS scores math ability as measured a more diffi-

cult.test shows less sex discrepancies in'the higher grades. The girls

seem to "catch up"Iwith the boys somewhat.

Inspection of tbe birthdates in the table reveals that not a.

single one of these 40 highly able students is accelerated in grade,

'placement even one-day by local

I

old'during the calendar year in

ber). Three girls--two seventh
,

year behind schedule, however.

background, was born in July of

.

standards (i.e., mist become five years

order to enter kindergirten in Septem-
r

graders andone fourth grader--are a

One of the' Seventh graders, of Chinese

19.6o, so by the above criterion she was

more than five months older than the entering minimum. Vtg other ;girds

have October and November birthdays, so they, may have been kept out of

school an extra year because of their presumed "immaturity." Perhaps,

instead; they began,their schooling in another school district that had

an earlier entrance criterion, such as August 31 or September 30. But

id any event it seems to the writer unfortunate that there-was no ac-
:

celeration in school grade but some retardation among the ablest stu-

dents in a large public school.

Besides the girl of Oriental ancestry, the 40 include four with
vthem'of

Spanish surnames, one of/Philippine background, and two blacks. Also,

,0

f
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'quite a few of the names seem Germanic.

Of the 23 girls tested, 12 wire,chosen for the'girls' class. (See

, ie ,

the Appendix.) Seven of these were seventh gra!ders, and five were sixth

.

.

graders,
3

,No fourth or fifth'grade girl scored high enough to be con-
\

, .

. .

sidereCready for the class. All'but one of the girls in the class had
1 .

APT Total scores ranging.from the 99th Zile to the 95.th Zile of seventh

graders; hers (rank 1645 in the Appendix) was the 85th Zile.

Of the 17 boys tested, 12 were Chosen.. 'Half of these were seventh

graders. There were 'three 'sixth graders, two fifth `graders, and one

o 4) A
fourth grader. One of the male fifth graders scored two points lower.

.
6-

on N and 24 points lower on T than the lowest-41 girl accepted, hut, the

other boys chosen were comparable to the girls.:4

Because considerable attrition uust be expected from one year to

the'nekt, each.class should have had at least 20 students so that the

number thesecond year will be sufficient with which to continue. As .

noted above, there did mot prove to be enough talented youths in the'

fourth through seventh grades of School R to da,this separately by Sex,
(chapter

as the work by Fox/' . 9 of this volume) indicates is probably desir-

able. This is a severe limitation to conducting, fast -math classes,

within a single 'school duling school hours.. Only large schools in

high-ability areas (usuallyypper,middle -class suburbs) are likely to

have sufficient students with highly enough developed mathemAtical

reasoning ability' to create effective fast-math classes meeting. one

two-hour period per week and enrolling at least 20 boys and 20 girls.

An alternatiVie possibility is toput the boys and girls together in
-

one class and have it taught by a woman skilled in capitalizing on. the

socialization needA of the girls. Another is to offer one regular section



9a

III
of Algebra I to especially qualified boys And girls a year earlier

than usual- -e.g.: in the seventh grade if.algebra is ordinarily begun

in the eighth. This means that the typical junior high school, with.

,

/ Grades 7-9 and algebra not usually available until the eighth grade,

(if ,then), would need to add'plane geometry tp. its curriculum for this
,

.
I

accelerated

(Some might prefei to skip the ninth grade, though,
)

group--i.e., Algebra I in the seventh grade, Algebra II

`S

in the eighth, and geometry in the ninth. It would not 'deem wise to

leave these able accelerants with no mathematics in their last year of

junior high school....

and thereby move into senior high school a year early.)
.

. . .

A

a

a

I

111
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The 24 students chosen for thesOtwaclastes.represented a wide range of

(

ryfamily ba ounds and eduCation as diverse as police sergeant,, car-out,.

1

ligr

,shop oper tot, and university prafeasort NOcation of parents ranged from
0

* '

' second gra e to Ph.D.'s. 'Ori the average, this group of students4sfrom a'

somewhat lower,socioeconomie level than the students in the Wolfson I ana'Il

classes were. That accords with . known differences-between this
. -4:

city and4ts-adjacent counties, and with the fact that students in the .

` SchoWR clisset are less able, on the average, than were Wolfson's students.

Yet even thlowest of them in the class are within the upper few percent of '

the age group. in mathematical . ability.

Settin, the Classes

A female teacher was needed for the girls and amtle teacher for the

boys. We knew from experience the Wolfson and Fox classes that these

teachers should meet several criteria:.

1. They Inuit know mathematics well at a level far,above that at which they

would teach.

2. They must be, bright and alert.
I.

3. They must want to teach eleientary algebra fast and well to mathe-`

matically apt youths. They must not be easily Slowed down or distracted from

this central condern. Above all, they, must not adjust their.pace to the

slower members of the class. Instead, they must require these students to

-

fill in gaps in their comprehension of the material between classes by doing

a great deal of carefully riesigned homework.

4. They must hold the students to high standards of homework and class
4

performance.
fQ

Those four specifications pointed toward college teachers of algebra and



S.
U.

higher mathematics courses; or persons r who had extensive
Wolfson, who studied physics). A

. graduate work In a related area (such as Mr./ . Previous experience

teachiAg students of junior high school age was not essential, nor perhaps

even desirable, we had found.

Fpr the boys' class we were exceedingly fortunate to get Professor

Richard F. MCCoart, ChairmaA of the Department of Mathematic at Loyola

College in Baltimorei"
i
a well-trained teacher of calculus and-other mathematics

courses.. He knew of Our Sttidy and had Already volunteered ,to teach a course

such as this.

For the girls we were also exceedingly fortunate to get Miss km L.

Wagner, an assistant professor of Mathematics atTowson State College,Inear

BaltiMore. She is an experienced teacher. The first-pfddigy in our-Study

had audited her precalculus and calculus courses during the school year

1968-69. Miss Wagner pioved to have the warm, friendly manner that seems

-41

important for teaching mathematics to sixth and seventh grade girls.

'Next we decided on the textbook. The 'simplest alternative was to_

choose the took used in the regular eighth grade algebra classes at School.

R, because it would make transition to that classkShe,following fall easier
.

for thoe who had not done well enough in the fast class to continue with

it. Al o, the book could be,supplied free to each student., Hi. Wolfson

had decided that getting through Algebra I quickly and into El comprehensive
, for

Algeh54 XI textboOk was important, so/a knowledgeable teacher the vintage
.

. .

.
. .

o of the book wis not seen to be crucial. The one used was Smith,

Lankford, and Payne (1962).

The special classes met for one two-hour period-per week,

without a formal intermission. This amount of time was Chosen deliberately

I



for
-

the conveniencepf the teacher
appear -to-

terested youths": benefit from passing.'
''

-

d becaltheaatbemaeiCally apt, in-

of instruction. They have longer

attention spanS than average .Children do. Also, in the school,context this

one period, perweek may facilitate/sChednling of time and room.

/
We have often considered whether two separate 50-minute periodsper week

would distribute learning and homework assignments better. Perhaps so, but

because the special class is meant only for students who can rather readily

learn to work well on their own between classes the two-hour period seems

more efficient.

It might'be well to stress here that-for the students chosen these

__-specii1 classes are a privilege, not a right. Wet know from logic and exper-
.

ience that tot all of the starters.(or their parents) will appreciate the
.

..

_
-opportunities they-afford, so.built into the plan are provisions for' mov-

ing low-Achieving students into more suitable classes as early in the
definitely ! .

. .

. t.

course as they become/known. .All students retrained in their regular artth-:

metic or general mathematics class five periods per week.-

Dr. McCoart met his group for the first time on Friday, 18 'January

1974, and. each Friday thereafter (with two exceptions) through June 7,,

when during the second hour the seandar4ized test to

class began

ldter was administered. MiS's Wagner's/ on January

her group came on June'5. The next meeic in June each

. be described

25, and the test for

teacher reviewed the

1
6

test results for one hour and then metmith the students' parents.

Thus Dr. McCoart taught his boys for 37.hdurs before a test. Miss
also

:

Wagner /taught her girls for 37 hours. The classes were conducted

independently of each other.

It was not crucial that the boys or girls learn the first
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year Of ilgebra well in this shOrt period of time, because from the'beginning

it was planned that they would resume studying Algel4 I in'the special

ciass(es) during the fall of 1974 before progressing to Algebra II.
,

Each teacher was pai4 a set fee per week. The school asked the

parents of each child in the special classes to pay $2.00 per week; if-able.

The Parent-Teacher Asdociation agreed to fuFnish the rest. In our own pro-

. grams we haVe paid instructors from.$25 to $75 pbr two -bout session, depend-.

ing on ttie size of class, leirel of subject matter, and experience of the

teacher with that kind of group. Fees students pay, have been set at enough

per,. week to meet all or most such costd, The remainder, if any, has come ,"

out of our research funds.

/
.

Conducting the Classes
,

.

Drs. Foil Keating, and----7Stanley-viaitad-some ce the classes.and

helped the two instrtCtorti-get acquainted with their bright young students.

Dr. licCoart had no leaching experience below the college level, but he

quickly proved to,be an enthusiastic, ingenious teacher. Miss Wagner

molded her,girls into a smoothly interacting; well` socialized group.

Attendance was.splendid. During the setester the teachers at School R

t

, ,

went on strike, along with other city teachers. Because Dr. M4Coart and

Miss Wagner were ad hoo teachers in_this school, they continued to come'

each week. 'Their students.crossed picket lines

in order to continue learning algebra.

A boy and.a girl dropped-out of the classes quickly,,and one more bpy

Test scores
Aid so after'about 15 weeks./ die former mai both SiXth graders,

were rather low in the classes' distribution. (See Footnote,

16 of the Appendix.) The other student, a seventh grader, finally quit



after persistently'not doing Rahomework. (See Footnote' 3 in the text.) .)^

. 4These dropouts left 10 boys and 11,girls

who continued Until the final meetings.

Dr. .McCoart and Miss' Wagner moved throUgh the algebra textbook fast,

operated at amore abstract level than, could,be done in a.usual class, and

assigned considerable homework. Dr. Meoart's manner was more intensively

forceful and'aggressive, whereas Miss Wagner's emphasized group-cohesive-

'

ness and working together. The latter was intentional; because Dr..- FOx

had'found that girls exposed to a highly theoretical, individualistic,

competitive teaching approach tended-.to do poorly and quit.
_

It was Obvious to persons such as the writer who'audited some of the

two-hour sessi that these were splendid teachers. They kept the atten-
..

tion and-goo of -theyouthi.-
. .

that they were indeed:successful.

Evaluating Progress

The next section shows

Results-of the standardized test administered to the 10 boys and 11

. .
.

girls by the,writer are shown in the last Calumn of the Appendix table. The

boys ranged in percentile rank on natiOnal:eighth grade norms from 99.4.

Ca 'brilliant fifth grader) to 'l8 (1, fourth grader). No 'sixth or seventh

grade boy was below the 68th Met,. No oneof the five Students who had

'scored 33 or lower'on APT-N exceeded the 496-rile, whereSs all but two of
or

those 16 whose',N s4re was at least 36 achieved/ exceeded,the 68th %ile.
. .

In summary, only three of t; 21 scored below average for eighth graders

who have studied algebra for a school year, appro*imately 175 507minute
(b.nks 20'.5 and 2.6,.in the Appendix)

periods that total some 145 hours. Tvo of thosiVwere very young, being in

only the fourt4,and fifth grades. An equally feting fifth grader (Rank 4)

.4¢
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was, however, the best algebra student of the entire group, High score

on APT-N seems especially important for students younger than most in

the class. ,Otherwise, they will probably needjar too much tutoring

and other .special'attentiony

The teachers agreed substantially with the results of the stamiard-

ized test, which was independent of their own evaluations, except that

the lowest-scoring girl was judged. to be a better student than her score

'indicated, and a sixth, grade boy (Rank 9.5 in the Appendix) was judged

to be less able than his.68th Zile score suggested. The girl had-1),

Ascored relatively. ow (30) on APT-N. Both of her parents are college
.

grad uates, and her father is an engineer. Perhaps she got more help at

N home than most of the girls 'did, and this Made her homework and class

responses
4
seem to show more aOhievement than she could demonstrate on a'

,,,

test
,

containing 40 multiple-Choice items to be answered without assistance
. N.

.

.

in 40 minutes. When retested in the fallwith another form of the test

she improved greatly, scoring at the'95th percentile.

The boy's "surprisingly wgh" algebra scoretied him :for 69th place

with two of the other nine boys, whereas he ranked 7.5 among 'them on
.

APT-N. He had the lowest APT - Verbal score of'any boy in the class

except one-of the fifth graders, whom he tied. This verbal deficit may
.

have caused him to appear less quick-minded in the class than on the \.

test" .His matheitiatics aptitude is considerably higher than his rate of

learning. We have encountered several boys like this, who learn mathe-

matics .well if given enough time and exposure. They have good mathe-

matical reasoning ability-but less high IQ's.

Fortunately, it was possible to compare the algebra test scores of

the 21 fourth through seventh graders with those of the eighth graders
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who took algebra every day in regular class, both 'sections of which were

taught by the tape ne14, inexperienced teacher. (Remember, though, 'that

both Dr. McCoart and Bliss Wagner had not previously tiught students

this young, either.) .These were the ablest 18Z of.the eishth grade

students. .

At the invitation of the eighth grade counselor,. Mr. George and the

writer tested the .66 eighth graders on 11 June 1974, nearly a week after

testing the special-class students. MoA ai:thespecial-class students
4

achieved better after 37 hours of instruction than the regular-class,

older ones did near the end of school.year.' Five (if the 21 (24%) %.

scored higher than any of the 66. Twenty-three of the 66 (35Z). scored

ldwer than any of the 24 These are startling figures, because the

eighth graders themsevles were a selected group that ineludedyirtually

all of"the ablest students in that grade.:. Less able students wait u0-
, .

aL
til the ninth grade, if at all, to begin algebra. These great contrasts

in favor of students in the special classes, who. were younger and taught

only 37 hours, are probably the most salient findings of the within-,

school study.

The most important factors that produce results such as the above,

which were also found at least that strong 'in our previous fast-math

classes, seem to be as follows: a teacher who knows mathelatics well,

is enthusiastic, ha$ high standards, and moves the gr up fast; students

who have considerable mathematical *1 verbal aptitude, as determined

by standardized tests, and are fairly homogeneous in these respects but

not necessarily alike in grade placement or chronological age; interest
in learning mathematic 4 quickly

4t,
A and well, which (especially among girls) does not always acOMpany

aptitude; facilitative parents who value the undsual educational oppor-

1.9
I

4
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tunity the special class rei4esents and therefore encourage their chime

.

dren to do #ell; and helpful Achool personnel whOdo not try to obstruct

the program because they feel threatened by it.
,,.

/ Background ChardotetItstics

Interest Can be measured. We did so approximely-for-tt-iffid other
,.--

aspectd-by means of,a questionnairsfIlled-Out_early in the course by the
.,

0

oar
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girls, because our previous experience had indicated that some of them would

probaBly notApe..tuch interested in mathematics. One left the class even
,

before it begin\ , so the questionnaire was not-offered her. The Other 11 pr o-

vided informatin that can'be summarized as follows:

116th of the\parents .of five of the girls were at least college gradu=,,
, \.

fates.
.

Only one pa\ent (a mother) did not complete high school. give of

themotherswork outside the home. Three of the fathers (and one of the
a

motherS) are teachers, two are engineers, and one is a lawyer. Other
.

'.,

, fathers hold pp suchsuch as department head ih a large steel plant,

deputy chief of maintenance at an airport, owner of a carry-out shop; and

police Sergeant.

-None of the girls Was an only child.))

I .4

-ATheir number of siblings ranged from one to four. Six of

the girls have no older siblings, but only two of them had no younger siblings.
11

'Two had no brothers, and two,no sisters. Three of the/famillgs matched the

stereotype "if you have daughters first, keep on having children until a son
4 /

is born and then stopt," All in all, these sibling rifilionships seem fairJ,y

typical of the types cif communities from which the girls came, with perhaps

somewhat more tendency for .them tq,be the oldest child. only.spne 46 the

t-

youngest child in the family, being four grades lower-in school than the
77; ,

closest one of her two brothers and two sisters. In fact, she was the only

one of these 11 girls who had any older sisters; she and two others had,

older brothers.

This analysis of siblings is liased on only 11 cases, so it must b con-

,
.

sidered.highly tentative. Astin (197,6/ p. 81) made V.milar.comparisons for
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six ,girls in the first WOlfson fast-math class and provided the following

statistics: "None of the 17 children (including 11 boys] were only.

children. Six of, the boys were first-borns, but none of the girls. B4s

tended to be among the oldest in relatively small families, whereas girid.

18

tended to be the youngest in relatively large families. No girls came from

two-child families, but four of the boys belonged to such families."

Like Astin's, this sample contained no only children.
*
More than half

of the girls were first-borns, however. of these 11 girle .came froni

two-child families. Much or all of these discrepahtleamay'be:due to

sampling fluctuations between small groups drawn from essentially the same

population. Some of it might reflect the suburban, extremely high-ability
urban,

nature of Astih's girls vs. the/ less high-ability nature of the School

t> "6

R ones. Parents who persist in a somewhatdeteriorating.cily environment-
.

may differ in their child bearing and rearing practices from those who move

Into the surrounding county. Also, the'"creamin&off" of able children
.

. . ,Baltimore .
. .

Ahto private schools within/ s probably_, d*
It much more prevalent than in.

--,.

.surrounding .

the/counties. The city parents with small families are more likely to send

7 their children (perhaps especially their older sohs) topritrate schools than

are thoseyith larger families.

On the questionnaire the girls were asked atnumber of questions con-

cerning their interest in the course and in mathematics. Eight of these were

quantified and a score produced for each girl. The coefficient of correlation

between these scores and the algebra scores, with APT-N score partialled out,

was .30 . Inspection of'the interest scores reveals that the highest scorer

performed disappointingly on the algebra test, but one of the lowest, scorers
ranked low im.the group.

also / The interest itemsobeing in selff-report form, may have been quite

OM.
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susceptible to social desirability bias and other atmosphere effects at

the start of the, course.

It would of course be interesting to.have similar questionnaire in-.

formation for the boys, but that was .lot collected at the, start of the

class. The self-report items would not have the same meaning if cow-

1
pleted later.

Changes in Fall of 1974,

All of the girls wiie invited 't6 continue in thefall with more.
I

Algebra I and 'then go on with Algebra,II., All of the boys except the

fourth grader (Rank 20.5 in the Appendix) and one of. the fifth graders '

(Rank 26) were also invited. Continuation in the fall of 1974 is dis-
.

cussed in the next section of this chaptdr.

The new -class in beginning algebra was recruited from incoming

seventh graders--those who entered School R from elementary, schools---

and those persons on the Appendix list-from Rank 24-39 who when re-
.

tested were found to have improved their N and V scores sufficiently. The

4
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criteria for this were scores of at least 36 on APVN and.36 on APT-V.

:Those whose(scores were already high^in December of 1973 had a fair

chance to meet these criteria, because the non-class group got special

instruction in arithmetic during the spring of 1974.

The Continuing Group

At noted above,' 10 boys and 11 girls remained in the'Aiais from

its inception in JanUary of 1974 anal school ended in June. , Of these,

five boys. and nine girls ,continued imit on Beptember12. This 33%,

attrition over the summer seems high, buts probably typical 9f

lip schools in a city but'outside its center. Because there were not
a

enough students to have separate-sex classes,,Niss Ann Wagner took over

the whole group.
. 4.

The five boys who dropped out are accounted for as'follows: the

brilliant fifth grader who ranked fourth in the Appendix table moved

away, the rank 7.5.sixth grader.went on a'fine-semester try to Europe

with his-parents, the rank 9.5 sixth grader transferred to a nearby

private school, the rank 20:5 fourth grader went on a long trip with
.

Ills parents (but would have been.dropped from the class,, anyway, be-

cause he did not seem ready to keep up with its pate), and the rank 26

fifth trader was,asked to drop out becauSe although conscientious and

aliparelitly attentive he was lagging behind the group.

Of the two girls who dropped out, one (the rank 11'sixth grader)

attended apother schpol and did not want to make the continued effort

to come for the class, and the other (the rank 12 sixth grader) trans-

s
ferred to a nearby private school.

These departures left. the class composed of five eighth-grade boys,

seven eighth-grade girls, And two seventh-grade girls. A glance at the
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\
Appendix table reveals that one of the seventh graders (rank 24) did

quite well on the algebra rekest,' whereas the other (rank.20-3).sdored

21

at the very, bottom of the class (33rd %ile). The former's father is an

enaneer and helps her with homework. That probably partly explains.

her rise from 39th Zile, lowest of all the:11.girls, on the.gitst test

to 95th on the second. Careful doing of homewbrk, with,encouragement

and preferably some assistance at home, seems highly important, es-
to,!1

peciallylfor girls.

Oh the etest therboys had percentile rank&in nearly the same order
.

as on the first test, but averaging 0.23 standard deviations higher. One
r

gained 0,55's.d., two 0.48, one 0.00, and one,-0.36. These do not seem.

substantial enough gains for the amount of time, involved since the

previous test, about 24 hours. Too-low ceiling was not a problem

except for the top scorer, who missed only one of the 40 iteMs. The,

,other boys scored 34,28, 28, 'and 27. Ii seems that direct review of

Algebra I is,not as productive as going on into a good Algebra II text-

bdok might be.

The girls gained more than the boys (average of 0.4g s.d.), but

their gains were far more variable: 1.92, 1.91, 0.69,'0.67, three
r.

0.00's, -0.41, and -1.03 standard deviations. On the retest.the boys girls

averaged 1.33 s.d. above the mean of the national eighth-grade norms, whereas the/

averaged 0.91. "Three girl; scored considerably lowerthan any boy, but

four girls scored higher than any,boy except the top one. At leapt'one

of the girls seems unlikely to-be able to learn Algebra II fast enough

to keep up with the rest of the class.

It is difficult to ascertain what varied factors operated to make

the boys achieve better than several of the girls, even though they had

r.
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a teach pi the opposite Sex from their former one, whereas the girls

kept the same female teacher from one year to the next. Ranks on APT-N
// some of

-in the Appendix table 'may give clues to the difficulties that/the girls

. 22

are having. The five boys' ranks are 2, 3, 5.5, 7.5, and 9.5, The-nine
.

. F . . .

...

girls' ranks are 1, 5.5, 13.5, 13.5, 15, It.5, 20.5, 20.5, and 24.

Seven of the nine girls scored 4-13,poinis lower-On APT than any of

Vle
five boyd' did. This differgnce in numerical aptitude may be more

important than even,the sex of the' eacher and coeducational nature of

the class are. 'But, clearly,
s

of them Improved spectacularly fr

the girls are doidg well, and four

test to retest.

It will be interesting to see how those studentswho continue in the

class until Algebra II is completed, probably by theend of the school:

year, do on a standardized test. The, girls haye the advantage of num7.

begs and a familiar felille teacher who seems especially ood in creating

the social atmosphere that Fox (chapter 9 of this volume Oelieves is

needed by most girls in their mathematics classes. The.boys hive an

edge in age (all eighth graders) and numerical aptitude; but they may

not be as well motivated by the class atmosphere as most of the girls.

Prepping for the APP Calculus

On 7 September 1974 Dr. McCoaft began a new class, rather different

from any we had offered before. Meeting two hours each Saturday morn-
- .,.

ing at nearby Loyola College, where he Is head of the mathematics'

department, it was meant to supplement high - school calculus courses. so

that students would score 4 ox 5 on the Level AC, (i.e., the higher

level) calculus* examination of the Advanced Placement Program (APP) in

mid-May of 1975. This college-level calculus course would carry no

.
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Credit. The student's sole- reward for taking it would be, we hoped, a

better score on the APP exam and therefore a full year of college credit

in calculus. The 4,or 5 on a 5-point scale was set as the goal because
0

.

Johns Hopkins requires at least a 4 to proviae'8 credits of Calculud I

and II and permission to begin with advanced calculus. Many other un.1.-
on Level BC

versifies will accept a 3, and indeed even' at Johns Hopkins a.3/gives,

4 credits and exemptiontrom.'Calculus I.

.

Ilithout supplementation, the typicaP-high-school calculus course

does not prepare most able students for doing well on the BC level. At

best., they are likely to be ready only for the eabief level, AB, which

usually provides lessecredit than BC does. For exAMOler., one of our
4

omost brilliant boys took AB and made a 5, but at Johns Hopkins this
.-,

,automatically earned him only 4 credits and the waiver of Calculus I.

(He went into advanced calculus,. anyway, and earned, a .grade of A.) .

Fifteen boys--and, regretfully,, no girls--signed up for the course.

Three of them were regular-age twelfth graders, being three of the four

0 ablest calculus students at a large suburban high school; the fourth
.

(ablest` of the group) decided that probably he would not need the sup

Nemeniation, thereby giving yea strong "control group" of size 1.

One of tie other .boys,` a tenth grader who ,had skipped the eighth

grade, had,been an outstanding student in our first fast-math class,

taught by Joseph Wolfson (we refer to that class as Wolfson I). In

the 'fall Of 1973 as a 13 yeatold ninth,grader he took calculus, a

twelfth-grade subject, at a large suburban high sch 1 and ranked in
T, JS

the upper two-fifths of an excellent class.

Another tenth grader who had also skipped the eighth grade -had

been a less successful student in Wolfson I who went into the middle ofo .

a
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Wolfson II and did well,

A third student, an 11-year-old ninth grader taki4g Level AB

calculus in the eleventh grade of a private school and chemistry in

the tenth, had done, well in 'Wolfson I at ages 9-10.

Another student, a tenth grader who had skipped the ninth grade,

had scored high ($SA-m 700, SAT-V 590) in our January 1974 math-reason-
,

ing contest. He. had not been in any,of our special classes and therefore

had less mathematica.background than anyone else in the class.

Thegether eight students who began were graduates of the Wolfson II

'Algebra geometry, trigono6etry, and analytic sgpmeetfr

speeded-up program (see chapter 6 of this volume). Ages of the 15

students ranged from 11 years (two) to 18. Grade placement ranged from

ninth (three) to'twelfth.(three).

Thirteen othese students continued in the class after Christmas

of 1974. The 11-year-old mentioned above fell behind and dropped out

because he would be taking Level BC calculus in thetwelfth grade of

his high school. He and-his father felt that, despite this boy's

gxtremely high Stanford-Binet IQ (212) and SAT-liability (730 at age 10),

he had enough work in schookto keep, him busy -- being accelerated three

years in baiic grade placement and more in two subjects.

The other dropout just before Christmas was -the bby mentioned above

who had done poorly in Wolfson' bitt better in Wolfson.II after taking
6

two mathematics courses in high school as an accelerat'ed ninth graders

. .

He seemed to find getting aroundtb doing his homework difficult, pre-
.

sumably because of lack of motivation and organization. His mathematical

0

and verbal,abilities are unusually high even Lox the SMPY group (SAT-V

720 and SAT-M 680 at age 13),but some of his other cognitive scores such
, .

e A

e
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as for nonverbal reasoning, mechanical comprehension, and spatial rela-

tionships are less outstanding. His chief academic interest seems to be

-military history, so perhapshe is simply not "cur out" tc choose a
.

field in which.high-level mathematical achievement is essential. One

wonders, however,_ how much better height do in thOasi-math classes--
,

and like them more,--if his homework time were much more carefully organ-

-' lied.

The,Siaadardized Test

As, Table 7.1 indicates, the 13 boys who continued in the class from

To the printer: Please puf Table 7.1 about,here

-

its inception until 1 FebruarY'1975 (a total of 34 claSs hours) learned

differential-and integral calculus extreMely Well. Only one of them, a

regular twelfth grader, scored on a difficult speeded standardized test

below the 88th percentile. of the exceptionally able group of high-school

students -- mostly seniors --across.the-country who elect the calculus v'

course and pursue it five days per week for approximately 180 45-50

4;0 4

minute periods.

Six of the students scored higher than 99% of that-norm group, and

only two scored less well than 94% of them; they exceeded 88% and 76%,

respectiVely. Even the 11-year-old in the special class outscored 94Z

of the elite norm-groups. Two years earlier he had, been a fourth grader!

'A By comparison with college students who have completed two seines -_

_tern of introductory calculus the scores of this group are even more

impressive. Only two boys scored below the 99.Ith percentile of the

national college norms; they were at the 98th and 94th percentiles.
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Only 10 of the 13 boys are actually accelerated(in theirlmathemati-

cal placement. The other thr=e are regular-age high - school seniors who

have not skipped a grade. They are in the class as "pacers." One of

these earned the highest score on the testi 57 out of the possible 60

points. Another scored 56, being tied by two of the' accelerated boys

(no one of whom is older than the typical tenth grader). The third

twelfth grader ranked 13th in the group, with a score of 42. - It seems

likely that he had not worked much in.the course for two months before

the test, because he started off splendidly and then fell behind.
5

From the results of tWatstandardized testing`, it seems quite

likely that all of the present group who continue in the course, will be

splendidly prepared to Make 5's or at least 4's on the level BC ARP

calculus test which they will take in mid-May, 1975. .Meanwhile, they

--Win be getting a high - level, version

coveragef differential equations.

ofthem should. be ready for a-strong
N

linear algebra.

of Calculus III, including, some
. ,

summer
By the-/. . of 1975 nearly all

course in advanced calculus or

The present eleventh grader (who skipped the ninth &ade)-p1ans to

become a full-time student at Johns Hopkins in the fall'of41975. Some

,of'the tenth graders, and perhaps one or troth of the ninth graders,

will probably enter in the(fall of 1976: As.noted several times in

this. volume, success in SMPY's-special fast-math classes leads to

mull.general acceleration.

/-

fl
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This book will go to press long efore result's of the...NLy 1975 APP

testing are known, so the outcome of,that interesting experimentiwat

await publication elsewhere. lir. Miceoart'S "Coaching class" for 'the

a

higher...4evelAPP calculus exam, supplementing as it does regular high,-
.

lr ,

,
.

.

school courses, is an idea that might be apAied to a number of other
- .

.

APP exam subjects such as' phySics, chemistry, biology, and history..

Meeting for just one -two -hour period per week outside of school hours

and serving a large geo04hical-area, it can be both effective and in

the long'run economical. Students in his class"paid. $5 petveek.each,

but if there hed been 30'studelits the cost per student could have been

cut. Even $150 for the year, plus some $30' fox the APP exam, is'a

bargain, however; if it provides really sound knowledge of the Calculus

and eight college creditb. We%xpect the students who complete this

course to earn 4's.or 5's on the APP Level BC calculus exam and go into
A

college advanced calculus courses in the summer or fall'of 1975 while

most of them are still in high schOol,

Feasibility of 'Within- School Ptograms

Pro

1. They occurd6ring the regular school day and therefore avoid
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the transportation: problems and absences that classes late afternoons,'
rl

evenings, or on Satnrdays cause.

2. They are, part of the. school program -and therefore should make

articulation with other levels of the subject easier. Also, most of-the

eligible students will probably enroll in-the special' classes. , Few who

do well will drop out.

Classes are readily available for scrutiny by school personnel.-

4. Students and teachers are accessible to-guidance counselors.

For Sxample, Mr. Lerner developed continuing close relationships with
and,.

the students and their pares so that counsSlingiarrangements'for

tutoring could increase the effectiveness of-the teaching.
.

5. They-permit excellent part -time outside-teachers to be used in-
.

expensively; or perhaps without cost Often one-can get free teaching.

by properly assisted community persons such.as engineers or housewives

who majored in mathematics, either directly or by apprOaching, say, an
i A

engineering firm and asking its president to release a suitable- employee

00 for that purpose. 1'

6. They set a model within school for work with,gifted in' other

subjects.

Con
,. -41= -:

.

t, 1. It may be difficult to schedule a two-bour period per week,

especially across.grades,_And not interfere much with other classes.
,

2. Special programs for the intellectually talented often en-

counter
.

Strong overt or covert resistance from teachers, guidance

counselors,Jorincipals, or parents of children not included in them.

N.
Teachers of other subject's such as English may resent absences from

32
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their classes, even though the students are probably superior inn those

29

subjects, also. Mathematics teachers may feel threatened by "expert"'

outsiders who arc not certTed high-school teachers. Froblems,of
6

classroom utilization may occur, because most classes meet for 45 or

50 minutes,. not two-hours. Thus, the school setting is far more complex

than the university class.

3. Someone (e.g.; school, parents, and/or PTA) must pay the out-

side instructor, if'$ or she will not donate the time. Of course, the

school might use one of its am teachers,,'if a suitable Mathematics
.

teacher can have two hours per week .of time freed. In some junior high

schools, hOweveri there will not be any math teacher well enough pre-

pared to continue the program successfully into Algebra II and III, geom-

etry, trigonometry, and analytic geometry.

4. The tilent-base in Grades 6-7 in the typical public school is

too slight to 'mike it possible to start with a large enough class of

each sex. Also; most junior high schools do not 'eVin have a sixth grade.

To find 20 upper-5% boys in the seventh grade of an average school, for

,example, one would need 40 boys in that grade! If the school.has a,con-

siderably greater amount of talent than average, 200-300 might sufftce,

Pft

but that would be only for the boys .- For a class of 20 girls, too, the

enrollment in the seventh grade alone would-have to be 400-800.

Especially if one starts with more than a single grade, as School R

did, attrition from one 'year to the next will probably cut the class

'size down considerably--33% in the present study. Also, the number of

years each student can remain in the program will vary; at School R a

fourth grader would have five or six years, whereas a seventh grader

would have only two or three. Very few fourth or fifth graders will he

33
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ready, for such a program, so it might be wile to confine the recruiting

and selection to not more than two grades, such as sixth and seventh,

'and to begin the classes at the start of the year' ather than in its

middle: (One encounters a dilemma here, bec4ise although few fOurth or

fifth graders will qualify, those who do so, will tend to be the real

stars eventually because of the splendid earlier preparation they can

get.),

Attrition occurs because students do*not succeed in the special

class, lose Interest, transfer to other schools within the vicinity,
.

litoe'away, or encounter parental (and often, teachers' or counselors')

objections to their being accelerated in the school's Mathematics pro-

'7
gram.

5. As noted earlier, the two -hour yeriod may be too long for some

students' attention.span. The younger or less able the student, the
4

more likely this is to occur. But in our speCial county-wide classes

we have seen a 9-10 year old boy with IQ near 200 proceed happily and

well through Algebra I-III, geometry, trigonometiy, and analytic geomr

etry in 60 two-hour periods. The next year his 10 year old friend did

the same thing; he also earned the highest grade in a college course in

computer science, competing with seven of our older math prodigies and

12 adults, And made "A" in a second-level computer course. The more

brilliant they are, the earlier they should be identified and facili-
0'

tated. But there are few nine and; ten year olds as able as these. One

fifth grader (Rank 4 in the Appendix) at .School R was nearly that able,

however. It was known in advance that the other two boys in the lower

grades (Ranks 20.5 and 26) were not likely to keep up with the.rest of

the McCoart class. They were admitted on trial and did quite well, con-
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sidering their age and grade placeMtnt, but cored at the bottom of the

2L

Some of the above five arguments against within-school homogene-

ously grouped fast-math classesi.also apply to schTl-syqem-wide classes

outside school. hours. On balance, we prefc.,k that classes be held in the

late afternoon evening, or on Saturday so that they can enroll a more

mathematically apt, relatively homogeneous group of 10-30 students of

the same sex. Where a school has quite a few talented yoUths,,however,

and facilities for working with them in available-size groups,

it would of course be far better to do Ode than to wait vainly

for a suitable-system-wide plan.

Conclusion: ,Quality of SChooling Can Make a Great Difference.

Many interpreters of the "Coleman Report" (Coleman et al. 1966),

especially Jencks et al. (1972), seem to say that quality of schooling

is not very important. For high-school mathematics, however, it is

clear from the special clasies we have conducted thus far that

type of class'and quality of instruction are vital for learning. In

. far fewer hours the students in these classes have learned far more

mathematics Well than they would have done in a regular classroom

several years laqr.

A well prepared, fast-pacing instructor is a key element in this

instructional package. Homogeneous grouping according to mathematical

.- and verbal reasoning ability is another. High expectations are a third.

Concurrent and future oPportunities are a fourth; sucessful students

are encouraged to skip school grades, take college courses for credit

while still in high.school, work, for advanced placement credit by exami-
,

ti
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nation, enter college full-time earlv,.trymathematics competitions,and

the like. Our interest in them is meant to be continuous at least over

the years from the time they ace first identified until they complete.

graduate school 'and are employed. We are available for consultatibn on

any aspect of. their education. it

.

Small class size may be another important feature, but in other pro-,-

grams we have had similar success when there were 31 students in'a class.

(See.George and Denham,cchapter 6 of this volume.)

Well-meaning teachers sometimes try one of three types of "enrich-

ment": so-called busy work, irrelevant material (such as a drama class

for boys whose major interests are mathematics and. science), or really

effective procedures that leave the student even, more bored in later
a

grades.(such as a splendid modern-math program in Grades K-7 that leads

only to conventional algebra in Grade 8). Clearly, we believe that a

considerable amount of acceleration in subject-matter and/or grade place-

ment must accompany enrichment, or be employed in lieu of it.

Theselfast-math classes, and other aspects of our Study cater to in-

, dividual differences in apersisteni-attempt to find, study, and develop

talent. The principles and procedures we have worked out can be used

in other schools and for oilier subjects. Until they are, intellectUally

gifted studentstpartiCularlv those with superb mathematical reasoning
7,/

ability--will for thesmost part continue to get little that effectively
,

meets their real intellectual needs.'
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A

Footnotes

.
1

thank William C. George and Leon L. Lerner for providing some of .

6

eio\the data used in this paper and Daniel P. Keating, Harris 3. Silverstone,

and Michael Beer far helpful comments.

2
The citation*in brackets indicates that 4the reference is to a

chapter. in

Studies of

the previous volume on SMPY. I signifies Volume I of the

Intellectual Precocity; 6 signifies chapter 6 Of that book.

Thisconvention is used throughout.

3Before the, course began, one of these, a sixth-grade girl from
4

another school, had joined the group. See Rank 11 in the Appendix.

4One of the boys (Rank 16.5.in the Appendix) earned the extremely

lbw score of 17 on AR, even though his.scores_on the other three sUb-
.

tests were good. No other one of the-40 examinees scored lower than 25

on AR, and that was the lowest-scoring fourth grader (Rank 40). He did

.a great teal better on SPM, but his pattern of errors was peculiar; hi
. ,

missed a number of easy items and few'difficult ones. This boy, alone

among the students, proved totally unwilling to do Ani hdmework and _

of the class.therefore finally dropped out
,

6 A

Both Dr. Fox.and Dr. Stanley began their teacher careers as mathe-

imatics teachers in public high schools.

7
Year-by year integration actions of school systems. may also cause

severeattrition because of transfers from the school.

5The standardized. calculus test was administered by the writer.

Dr. McCoart had not seen it; however, two weeks before.thO test he was
cover.

given a list of the topics it would/ This list,mere y set forth the .

major topics studiedfin the usual thorough high-school or college

COSMO.

38,
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Test information concerning the McCoart Saturday ,

morning calculus class, 'September 1974 through

1 February' 1975

Coop. Math. Test, Calculus,
FormA3, Taken 1 Feb. 1975 a

Grade()'
Skipped

' Percentage'
Scores on' 4

Prior Tests

NUbber.Right Percentile
,'of Total

Rank
Score Present

Part I t-II
High

School
National
Coliege

School
Grade 1 2 3 4

29 99.8 99.97 12 84 52 56 54,

28 28. 99.5 99.95 12 e2 72 88_ 80

29 27 99.5 99.95 11 .0, 9 71 .-- -- 78'

29 27 99:5 99.95 '10 88 69. 77.. 71

28 26 l .99 99.9 7,0 43 24 76 54

26 28 99 99.0 10 60- 52 77 70

28 24 97 99.5 ',10 '55 42 67 56

26 25 97 99.5 10 9 45 49 11 47

27 23' 94. 99.1 lb. 8 67 73 78 66

27 23 94 . 99.1 9_ 8 54 56 80 77

26 24 94 99.1; 9 5, 7; 8 's 48. 45, 42 48

24 23 88, -598, ,1.0 59 17 78 53,

25 17 176
94 c .,

12 08 59 ,12 --:

This 60-item five-option multiple-chOice standardized test consists of two

30,-item 40-minute subtests: It was published by the Educational Testing

Service, Princeton, New Jersey 08540; copyright 1963.

b
The total suite is the numberc6f.the 60 items marked correctly- -i.e., the

sum of the Part I and Part, II scores: You Mill note that the high-school

norms are more stringent tfianfihenational college norms; students who

take calculus iri high 'school tend to be mathematically abler- and better
. .

motivated than those Who 4eferit until college. Norms are from pips'
a .

51 and 53 of the Cooperative Mathematics Tests Handbook, ETS, 1964.

t

-
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h

4f course, norms may 'ha* shifted somewhat--though prOVably npt

during the dozen years or so since these were developed.

c
95th percentile of the college liberal=arts group. oThe.score Of the

'middle person in this class (52) exceeded that ofall but 3 in 1000 .

S

students in liberal -arts curricula who have completed two semesters of .

college Calculus.'

s.

a.

4°.

2,



-Figure 7.1z The Academic Promise Test numerical scores -of thi 40
.

students, by grae, and sex. (Left rectangle for each grade represents

range of- scores for females,'with mean also shown. Eight, rectangles

srepresent males. Each APT'subtest has 60 items.



,Appendix 7.1

Table 7.A1: Academic Promise Test (APT) and Raven's Standard Progrestive Matrices Aiw
,(SPM) Scores of 17 Pre-selected Boys and 23 Pre-selected Girls in 11,7-
the Fourth through SeVenth Grades of School R, 19-20 December'1973 /

Rank
on N Sex

School
Grade

Jan.1974

APT scores (# Right)
SPM
Score

Chosen-

for
Class?

une1974"Nov:197A
A184 i
Vies

Ali., i

"ales-Birthdate V AR L1.1 T

1 Max. 61 54
2

553
,4

37 57 203 56 _Yeti 95
.

-5

2 M 7 Feb. 61' 52 47 47' 53 199 '50 Yes 68 . 83

3 M , 7 Mar. 61 51
5

54 48 52 205' 60 ,Yes -99 99.8

4 M 5 .Aug. 63 46 51 51 38 186 49 Yes 99.4 --
,

5.5' M 7 ,Ang. 61 45
7

55 51 195 57 68 ....' 83.44 .Yes
. .

5.5 .F 7' Apr. 61 45
8

46 39 45 175 52 Yes 49 49 ....

7.5 1. 7 July 61 449 51
1

51 47 193 48 Yes 95 . 90
I

i

7.5 M 6 July 62,
b

114 48 51 36 179 51 Yes 73 --'

9,5

9.5

M

M

7

6

July 61

Oct. 62

43

'43,

46

36

45

42

40

41

174

162

49

49

Yes

Yes

73

, 68

.73

-- f.,

il F 6 Sept. 62 42' 48 -52 49 191 56 Yed . 73 ---

12. F 6 Dec. 62 41 '46 50 47 184 55 Yes 90 --

13.5 F .7 July 61 39 44 50 50 183 51 ,Yes 95 . 73

13.5 F 7 Oct. 61 39
11

47 46 49 181 53 Yes 49. 97

15. F 7 July 61 3812 4013 44 47 169 50 Yes 83 95

16.5 F 7 July '60 36
14

'36 48 f 31 151 55 Yes 73 90

16.5 M 7 May 61 36 42 17 34 129 51 Yes'
5

--

1 8 F 6 Oct. 62 35 49 45 49 178 . 45 Yes
16

c

20.5 F 6 Feb.'62 33- 47 . 46 48 174 55 Yes 49 33 ,

20.5 F 7 Jan. 61 33, 41 49 48 171 48 Yes 49 49

20.5 M 6 .1111y 62 33 37 , 52 40 162 50 Yes
16

--

20.5 M 4 Jan. 64 33 43 49 30 155 48, Yes 18 -- III
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' Table 7.A1: Academic Promise Test (APT) and Raven's Standard Progressive Matrices
(Continued) (SFM) SCores of 17 Pre-selected Boys and 23 Pre- selected` Girls in

the Fourth through Seventh Grades of School R, 19-20 December1973

.

Rank
on N Sexian.1974

.

School
Grade

Birthdate

. .
,

APT Scores, (# Right). .

SPM
Score"

.

Chosen
for

Class?

.

June 1974'Nev.1974
,Alg.

.

I

%Iles'

.Alg. I

Ziles1'
N V . Alt LU T

24 F 6 May 62 30 43 48 52 173 47 Yes 39 95

24 F 5 May 63, 30 35 43 32 140 43' No

24 F 7 Oct. 60- 30 : 33 371 33 133 53 No .0...

A .

26 M 5 Sept., 63 '28 36 44's 41 149' 44' Yes 29 - -,...-

.

27 . M' 7 July 61 27 41 48 16 155: '49 . No --,, L-

.

28 , M 4 Feb. _64 25 22' 36' 17 100 43 No ..... --
, .

29 . M 4 Aug. 64 23 25 35_17 100 '43 No -- --

30 F. 5 Jan. 63 21 26 46 29 122 49 No -- --

31.5 F -4 Aug. 64 20 32 44 37 133 51. No -- _
31.5." M 4. July 64 20 30 . 37 18 '105 43 No --

33 F-. -A-- ,__Apr. &4 17 33 45 23- 118 47 , No --

34.5 F 4 tiov. 63 16 29 30 26 101 49 - No -- --

34.5 F 4 Mar. 16 19 45 '19 99' -46 No --

36.5"
.-,

M -4

,64

July 64 15 ,35 42 16 108 46

.

'No -- --
.

.

36.5 F 4' Oct. 64 15 26 31 ,,27 99 35 No

38 F 4 June 64 13 24 34 20 91 38 No -- .

39 y. 5 Jan. 63 12 24 32 38 106. 47'. No -- --

40 F 4 Juliy 64 5 17 25 17 64 37 No --

1
Ten of the 11 girls were tested on 5 June 1974 with Form B of Educational

Testing Service's'Cooperative Mathematics Test, Algebra I.' The other girlyas

tested with it on June 11. The 10 boys were tested with Form A on June 7. All

testing, except of the absentee ilrl, was done by Dr. Stanley; Mr. Lerner
-

45
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Table 7.A1: Academic Promise Test (APT)_and Raven's Standard Progressiv4 Matrices.

(Continued) (SPM) Scores of 17 Pre-selected Boys and 23 Pre-selected Girls in

the Fourth through Seventh Grades of School Ex 19-20 December-,1973

tested her. The percentile ranks shown here are for the national,et;Ihth-grade

norm group, as provided in the Manual for the test.

The 14 students (9 girls and 5 boys) who continued in the,class during the

fall were retested on 21 November 1974 by the writer, girls with Form A and

boys with4Form B. The percentile ranks of their scores are shown in the last

column.

2
By comparison, she made 410 (53rd Zile of a .random sample of male high-

school juniors and seniors) on the Scholastic Aptitude Test Mathematical (SAT-M)

taken in our January 1974 mathematics talent search. This norm and the norms i

beloW are from page 5 of College Entrance Examination Board (1973).
o st.

6

3
She made 580 (94th Zile of a random sample of high7schoOl junior and

seniors) on the Scholastic Aptitude Test Verbal (SAT-V) in the verbal talon

search held at The Johns Hopkins University in February of 1974.

4
This score is curiously-low, compared,with the girl's other four scores.

Note that she scored highest of everyone on N, V, and LU. AR was given first.

It is a 60-item test with only a 20-minute time limit, so speed plays an im=p,

portant part. SPM, which also measures nonverbal reasoning, is untimed.

5
SAT-M 570, 86th %ile.

6
,SAT-V 520, 85th %ile.

7
SAT-M 450, 63rd %ile.

8
SAT-M 390,

9
SAT-M 470,

10
SAT-V 540-,

60th %ile.

67th %ile:

88th %ile.
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Table 7.A1: Academic Promise Test (APT) and Raven's Standard Progressive Matrices

(Continued) (SPM) Scores of 17 Pre-selected Boys and 23 Pre-selected GJtts in

the Fourth through Seventh Grades of School R, 19-20 December 1973

11SAT-M 330, 41st Zile.

12
SAT-080, 57th Zile.

13
SAT-V-420, 63rd Zile.

14
SAT-M 356, 49th Zile.

15
See Footnote .No,. 4 in the text.

16
These two students dropped Out soon after the class began. They were

of the three ,Yee students'with Spanish surnames.

47

V

two
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Appendix 7.2: DAT Scores of Wolfson I Class

In Fox (1974[1:6]) the progress of mine boys and seven girls
V

through SMPY's first special fast-math class was detailed. Not in-

cluded there were results of the 12 May 1973 testing of those 16 highly

able .youths withithe new version of the Differential Aptitude Tests,

published by The Psychological,Corporation. At that time one was a

fourth grader, 10 were seventh graders,.foor were eighth graders, and

one was a tenth grader. Raw scores, percentile ranks by sex an eighth-
,

0

grade norms, and other inTormation are shown in Table:7.A2. Rows are

To the 'printer: Please put Table 7.A2 about here

arranged in decending order of total!score on DAT.

It is easy to see from the table that numerical ability ranged

from perfect scores (40) for four boys to 33 for a boy. The correspon-
.

ding percentile ranks were 12 99' and four 97's. This is especially,.

remarkable when one considers that end-of-eighth-grade norms are bein;

used, whereas only five of the 16 students were that high inechool.

The extremely high scores show how well selected for quantitative apti-

tude the group was a year earlier and also how Stimulated it had been

mathematically by Mr. Wolfson, Miss Michaels, and Mr. Bates.

The verbal reasoning scores were nearly as high, ranging from two

perfect 50's to a 34 and'from 13 99th percentiles to a_90th percentile.

Even the fourth grader scored at the 95th percentile on VR.

Only one of the eight subtests, Clerical Speed and Accuracy, proved

even mildly difficult for the Wolfson I class. Even there only four stu-

dents scored below the 50th percentile of end-of-eighth-grade norps.

(



Physical maturation probably plays a large part in CSA scores.

Onty the tenth-grader (who hadikipped the ninth grade) attained

the 99th percentile of eighth graders on Mechanical Reasoning, but no

one scored below the 75th percentile. 4

The boy.who ranked highest on DAT total score entered The Johns

Hopkins University as a full-time student with sophomore standing in

the fall of 1974 at age 14 years 9 months. 'During the first semester

he took sophomore physics, advanced calculus, introduction to number

theory, and American government, making excellent grades.

.

The boy who
)
ranked only one point loWer on DAT-Total alst began

college advanced calculus that fall, as a part-time student. He did

well the first semester and continued With it during the second semester.

The person who ranked generally lowest on the DAT (a seventh grade

boy) was also the poorest achiever in the class. The person whasanked

seventh on the DAT (a seventh grade girl), was not an excellent achiever;

she was next to the bottoq of the group by the end of the course period.

This occurred even though on APT Verbal Reasoning she earned one of the

only two perfect scores. Both of these students who "underachieved" in
'4

the Wolfson I class have subsequently moved ahead well in their regular

school mathematics classes. The latter skipped the ninth grade.

As Wthe middle of the 1974-75 school year all 16 of these stu-

dents seem to be doing well in school. Their grade placement ranges

' from ninth grade, with tenth grade chemistry and eleventh grade calcu-

lus (the former fourth grader); to middle-of-sophomore-year status at

Johns Hopkins (the former eighth grader whose DAT scores are shown in

the first row of the table). The boys have progressed much faster and

better than the girls, only one.of whom has even skipped a school grade.

49
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Just two of the-nine boys have not skipped at least one grade, and one

of those has been taking college courses for credit regularly part-time.

It seems clear that this first of our special fast -math classes had

enormous facilitating effects on.the boys, and'moderate ones on some of

the girls. Such success is due, we beli5Ve, to the superb teaching and

stimulating ability of Mks Wolfson on an extremely able group that_with

a single exception--the tenth grader--had not yet taken even one algebra

course in school.

The success 9f the Wolfson II, Fox, McCoart, and Wagner classes

(see chapters 6, 9, and .7, respectiVely, of this volume) indicates

that the effects were,not unique to the first class 'or to Mr. Wolfson.

This out-of-school type class is a powerful way to look after the mathe-

matical needs of_quantitatiVe'highly,apt youths. The concept and tech-

niques should be readily adaptable tp other subjects. From many stand-

points it would seem desirablw(though not necessarily as effective) to

have the classes conducted by the school system itself, rather than by

an outside agency such as a university. Alternatively, the school sys-

tem might contract with the outside agency to set up classes and, super-

vise them. Such classes should enroll only unusually able students, not

less than the upper one or two)Percent of the age group in that system.

Even most of those probably could not progress as fast as the Wolfson I

and II classes, which'consisted of studentsextremely highly selected

for mathematical aptitude from several,connties,

In addition to the system-wide classei, special classes or groups

within individual junior high schools,19cated in talent-rich areas will

be needed. The McCoart and Wagner classes at School R and other within-

school classes in progress with SMPY's help explore how this can be done

5)
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best. Of course; the less able the., roup the less swiftly and well it

can move through the mathematics curriculum.

Even the mathematically most apt five or 10

system need special opportunities, however, such

,pertent within a school

as havinAlgebra

available in the eighth or even the- seventh. grade. Every effort should

be made-to see that such students are encouraged and helped to complete

courses in calculus,. computer' science, 4nd finite mathematics before

being graduated from high. school. The most successful of them should
A

take the Advanced Placement Program examination in `Calculus, offered

each yearjusually in May), and thereby earn college credit. As Fox

points out in chapter, 9 of this volume, most quantitatively able girls

will probably need more special stimulation and encouragement than the.

boys.

e
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